This paper aims to investigate how horizon scanning (HS) is used by practitioners to create foresight for design and innovation and which methods, tools and approaches innovation practitioners use for spotting and acting upon changes in the business environment as well as in the consumer and technological landscape. Thus, this study contributes to the field of horizon scanning and innovation management by presenting the results from 16 in-depths expert interviews with innovation practitioners. Specifically, the aim of this research was to: discuss the role and importance of horizon scanning for innovation and design; identify dominant methods and approaches used within horizon scanning; and compare the methods typically used by different types of innovation practitioners. This study discovered that HS in conjunction with creative and lateral thinking, technology scouting as well as human-centred thinking not only facilitates the early detection of emerging trends and technologies but also facilitates turning insights into actionable ideas, increasing the likelihood of more successful product development, meaningful innovations and sustainable competitiveness.
Introduction
Ever-increasing consumer expectations, the subsequent launch of products with new, more convenient and improved features, and the emergence of technological advances create highly-competitive and fast-changing business environments. Therefore, the need for businesses to place innovation at the core of their business operations is intensified, as innovation is widely regarded as being key to success and a vital element for ensuring future growth and survival (Tohidi & Jabbari, 2012) .
Companies' inability to foresee and react to new technologies, new customer demands or competitors with new products, services and business models is one of the main reasons why they cease to exist (Watson, 2017; Brown, 2007) . It is argued that companies adopt future-oriented approaches to proactively equip themselves with methods and tools that enable them to anticipate and act upon signals of change and emerging trends and technologies in order to operate more sustainably and competitively in today's complex economic and volatile environment. In fact, a survey of 91 executives discovered that 24% classified "lack of coherent vision for the future" as one of the biggest obstacles to transform in response to market change and disruption (Anthony et al. , 2016) . Another report confirms the prior findings as 42% of 270 innovation, strategy, and R&D executives regard the "inability to act on signals of change or developments critical to the future of the business" as a major obstacle to innovation (IL & KPMG, 2018) . This paper set out to investigate how Horizon Scanning (HS) tools and methods used in innovation and design practice might help address these challenges.
Horizon scanning: Terminology & Definition
Although the practice of HS has received increasing attention in academia and industry in the past few years, no consensus concerning a universal definition has been reached yet.
One of the most cited and prominent definitions originates from the UK Government's Chief Scientific Advisor's Committee, defining HS as "the systematic examination of potential threats, opportunities and likely future developments including -but not restricted to -those that are at the margins of current thinking and planning. Horizon scanning may explore novel and unexpected issues, as well as persistent problems or trends'' (van Rij, V., 2010a) . Other authors have diversely described horizon scanning as an: ability (Williams, 2018) , process (Könnölä et al., 2012) or technique (Brown, 2007) . Table 1 provides an overview of more specific definitions which also includes some information on practical implementation and benefits proposed by the selected authors. To understand the concept of HS, it is elementary to look at environmental scanning, which entails the examination of the current macro-level environment, consisting of political, economic, social, technological, legal and environmental (PESTLE) factors. Whereas environmental scanning is primarily concerned with present and known trends, HS focuses on monitoring the environment on a longer-term scale to spot, track and assess changes and their potential implications for the future (van Rij, 2010a; Rowe et al. ,2017) . Classifying HS as a foresight tool, Van Rij (2010b) acknowledges the uncertainty that any future entails and states that HS is "neither about forecasting nor fortune telling" but rather the development of actionable insights and solutions, which contribute to informed decision-making by seeing the bigger picture.
The process of Horizon Scanning
HS consists of data collection and data analysis including a mixture of quantitative and qualitative methods. Depending on its objective, HS can be either conducted in a completely open form (exploratory scanning) or a more limited manner focused on a specific area (issue-centred scanning) (Amanatidou et al. ,2012; European Commission, 2015) . As there is no standard process for HS and literature concerning its practical application is rather vague, Rowe et al. (2017) developed a framework for guiding the process of HS, illustrated in Figure 1 . (Rowe et al. ,2017) Exploration represents the starting point and spans throughout the whole process as it incorporates the continuous gathering of information, monitoring and scanning of the external environment which can be undertaken manually, automated or web-based. Furthermore, Palomino, et al. (2012) distinguish between network-based HS and web-based HS, arguing that web-based HS complements rather than substitutes network-based HS. However, Rowe et al. (2017) underline that due to the vast amount of available information, HS may lead to information overload and paralysis. They emphasize the importance of identifying patterns and sifting out valuable signals from meaningless noise which requires a developed set of skills, knowledge and expertise based on intuition and individual judgment.
Regarding HS as a strategic foresight tool, Rohrbeck and Schwarz (2013) link HS to innovation management and argue that it is crucial for new product development as it enhances the exploration and identification of promising new innovations. Having studied 77 companies, they discovered that strategic foresight reduces the level of uncertainty in R&D projects, enhances the understanding of customer needs, enables the identification of potential customers and market understanding as well as aids in the identification of opportunities and threats regarding firm's product and technology portfolio. Therefore, the aim of this research was to: discuss the role and importance of horizon scanning for innovation and design; identify dominant methods and approaches used within horizon-scanning; and compare the methods typically used by different types of innovation practitioners.
Methodology
Semi-structured interviews were conducted based on a pre-prepared questionnaire, which primarily consisted of open questions and 'probes' to obtain in-depth information. Examples of open questions were: 'What methods do in-house innovation managers, innovation consultants and entrepreneurs use to horizon scan latest trends (top-level strategic trends)?' and 'How do in-house innovation managers, innovation consultants and entrepreneurs learn about specific technologies?'. Examples of probes were: 'Could you tell me about a project or product you worked on where you have (successfully) applied horizon-scanning?' and 'Do you follow any routines for gaining and internalizing knowledge?'. Additionally, closed questions were posed to receive factual information and summary questions to validate answers. A total of 18 semi-structured interviews were conducted and recorded in the period of June-August 2018 with the sample consisting of intrapreneurs, innovation consultants and entrepreneurs. Each interviewee was provided with an introduction and definitions of HS to ensure clarity and validity.
In the search for potential interviewees, topic-related industry papers, academic journals and LinkedIn were used. The interviewees were evaluated and selected to provide a variety of: positions, type of workplace, industries, and levels of practical experience. Subsequently, 93 potential candidates were contacted of which 18 individuals from 3 countries -namely the UK, Germany and the US -were interviewed. However, 2 of the 18 interviews were excluded from the study as they did not entirely match any of the three participant profile types. All interviews were transcribed verbatim to ensure accuracy and detailed completeness. Afterwards, the anonymised transcripts were sent to the respective interviewee for approval, ensuring that the data was correctly captured and that no breach of confidentiality was made. Figure 2 shows that, 4 of the 16 interviewees are categorized as "pure" intrapreneurs, 3 as "pure" entrepreneurs, 3 as "pure" consultants, 5 as intrapreneurs and innovation consultants and 1 as intrapreneur and entrepreneur.
Figure 2: Classification of interviewees Thematic Analysis
For the data analysis, the transcripts were incorporated into NVivo and coded using thematic analysis which aims to identify and analyse patterns of themes (Mortensen, 2018) as well as minimally organises, reduces and describes a data set in detail (Braun & Clarke,2006) . Therefore, whereas codes were generated by identifying recurring topics and relevant information across the data sets, themes were generated through the proactive interpretation of the codes by allocating identified codes into broader themes. Furthermore, thematic analysis can be used for both explorative studies where one does not entirely know what patterns to search for with the themes depending on the data as well as deductive studies where one actively searches for pre-defined themes based on existing knowledge (Mortensen, 2018) . In this study, due to the information gathered during the literature review and interview process, codes and themes emerged from both approaches. Table 4 provides an overview of the most relevant and dominant themes and codes. 
Limitations
Because the interviewees have transitioned within companies and job roles during the course of their careers, some can be attributed to more than one category. Therefore, making the comparison between the methods typically used by different types of innovation practitioners difficult to do comprehensively. As the length of their career paths spans between 6 and 28 years, the insights of the selected interviewees inevitably relate to their overall cumulated experience, indicating best practices based on past experiences and knowledge. However, the findings do not include insights from early-career practitioners as these were missing from the participant set.
Findings

Dominant methods and approaches used within horizon-scanning Web-based HS
To get a general sense of current trends and technologies, the starting point of HS is gathering information on consumer behaviour and needs, market and technological landscape. The most common tools mentioned are reading and analysing academic journals, news articles, white papers and publications from industry and academia as well as market data reports.
"Typically, it's keeping the finger on the pulse all the time"(C14) C12 notes that the credibility of online information must be judged carefully, especially for novel and complex topics and that the capability of sifting out valuable from invaluable information is crucial. C13 further states that one needs a "good filter for distinguishing information and for removing the fake news". Due to information overload and lack of time, most interviewees have activated newsletter/newsfeed functions to stay up-to-date, allowing them to quickly scan and monitor trending topics on a constant basis. After a topic of interest has been identified, they dive deeper into the subject matter by extracting relevant academic and scientific literature and industry publications, which tend to have a higher credibility and detailed coverage.
"I guess the key problem is time -I think for everyone, especially when you cover a broad area. It just isn't physically possible to regularly check all these sources and journals yourself, so you are reliant on information feeds"(C9) Whereas intrapreneurs usually have access to data reports from market insight research companies, entrepreneurs usually do not have the financial capital and need to gather the data themselves. The paradox is that although intrapreneurs are equipped with reports, they are overwhelmed by their complexity and struggle to retrieve actionable insights.
"Because quite often corporations have overlooked something, so you look for interesting and different insights and research data points and then look at what opportunities you can create from this because perhaps they haven't thought of that"(C10) Furthermore, intrapreneurs and consultants raised concerns about the value of market data reports as the reports oftentimes are perceived to be rather generic and partially useful.
"Yes, we do look at them but we take them with more than just a grain of salt"(C8)
Network-based HS
Another dominant method is attending conferences. Whereas conferences are regarded as a great platform for meeting people that can help spur innovation opportunities and idea generation, the actual content and topics being covered are often perceived to be out-dated, superficial and focused on recurring known top-level mega-trends. Therefore, the general consensus is that conferences are only of limited use when it comes to accelerating innovation. Innovation efforts, future-oriented visions and strategies are highly bespoke, unique and dependent on the organisation's aims and objectives. The importance of networking was emphasized as it enables individuals to exchange opinions and viewpoints on emerging trends and technologies and their potential areas of application as "a lot of it involves conversations with companies that then reinforce and inform" (C6). Additionally, connecting with individuals at conferences is useful in that it may spark business investment opportunities, potential partnerships and further areas of investigation.
"Anyone who's in innovation needs to be active in terms of networking and networking in the triple helix model, so universities, industry and government agencies. Having those three in play [and attending] networking events or conferences within a particular topic area is probably the best way to pick up the latest trend and to use as validation"(C11).
Experts
75% of interviewees highlighted the importance of their professional and personal network of experts which they have established throughout the course of their career. More specifically, experts play a vital role not only for sparking and feeding ideas and gaining detailed knowledge about a trend or technology but also for making sense of potential areas of application.
"If I needed to have a technical discussion, I would turn to the most appropriate person to have that discussion rather than me sitting down and trying to become an expert"(C9)
Additionally, contacts are approached to test and validate ideas and information in a timely manner, with C8 noting that "different media [are used] to spot the trends and personal interactions to validate them". "Beyond screening academic journals and magazines, to get quick answers and perspectives, your network is really important. Just so it does not remain theoretical and hypothetical, it is important to have discussions with those who are actively working in that field so that [clients] don't get the feeling that it's just a lot of research and not tangible enough"(C16) Moreover, conversations with network connections oftentimes enable innovation practitioners to spot possible overlaps or gaps in the market which could potentially turn out to be fruitful opportunities and enable them to stay informed.
"You ideally have a team of people and a personal network to create your savviness"(C11) C13 states that "horizon scanning is having the right network, seeing the trends because if you want to do something new or go into a new area, you'll use your trusted network to get second opinions". However, C14 and C9 stress the importance of drawing upon a diverse set of experts to extend one's knowledge base and learning curve and that opening up one's network and identifying knowledgeable experts is equally important for preventing bias and subjectivity.
"I know if I have invited certain people to a panel, we would have gotten a very skewed view of the world from it. So, it is like any system -it is only as good as the people and the information that you are tapping into"(C9)
Investigation of Adjacent Spaces
The importance of calling in subject-matter experts and diverse individuals from adjacent industries is particularly important to gain awareness of trends and technologies from adjacent sectors as they may be transferred to one's own product portfolio and business operation, resulting in the generation of incremental and radical products innovations.
In fact, each of the three types of innovation practitioner indicated that they scan and monitor adjacent industries for:
(1) existing technology which was not considered for own industry before
(2) existing technology which has had an advancing breakthrough
(3) emerging technology which could be applicable to one's product portfolio (4) identifying gap and moving into adjacent space by adapting one's existing technology "Taking something from one industry and putting it into another -that's innovative"(C5)
Furthermore, looking at adjacent spaces might trigger surprising and unexpected insights that one may have not been able to generate if HS was narrowly and solely focused on one's product category or industry. Thus, exploring and monitoring adjacent industries, markets and companies oftentimes results in novel opportunities and clarity of thoughts.
"Horizon scanning for me is looking: where have been successes in adjacent market? Has that been done in the market I'm interested in? How can we transfer that success?" (C11)
Additionally, C16 and C5 further mention that in order to position and paint pictures for several possible futures, drawing upon product analogues and adjacent business successes, trends and practices is highly useful to substantiate evidence through past indicators, highlighting that "this is where it is not a science, it really becomes more of an artform where you have got to be creative and show why it makes sense" (C16).
Experimentation
A crucial activity for boosting innovation and product development capabilities is to experiment, constantly ask questions and challenge the status quo, not only to understand the trends' and technologies' implications but also for finding the right problem to solve, executing on it accordingly and ultimately to find the right productmarket-fit. Experimentation touches upon three different aspects that include brainstorming and testing, going back to basics and becoming an expert for understanding the technology and matching it with consumer needs.
(1) New or existing technology: brainstorming how to apply it to a product
(2) Existing products: brainstorming what new technology could be integrated and married with itpositioning it differently to fulfil changing consumer need (3)
Existing technology: Adapt for moving into adjacent space "We slightly adapted it -so that existing technology was used in a different way for a different product. But the new way of applying this existing technology made the product look magical, novel and amazing"(C15)
To truly understand the underlying technology, its implications and applications, the act of asking questions, staying curious, playing around with the technology, testing and conducting experiments is often more fruitful for gaining specific technical knowledge than solely relying on experts whose expertise may be flawed or only partially useful for one's own needs and requirements.
"I always used to go along to someone that was potentially supposed to know more than me on something and I just remember asking in a very child-like way: "but why?" "but why?" "but why?". And they were just like "I don't know" -so it's really good if you can find out for yourself and not rely on experts" (C15)
Technology Scouting
All three different types of innovation practitioners stated they actively engage in tech scouting to uncover trends and technologies by scanning start-ups, academic research institutions, government entities, competitors and corporate research labs that develop or apply emerging technologies which may be applicable for one's own innovation projects. Moreover, exposure to these levers not only aids in the identification of upcoming technologies and trends but also in the collaborative investigation of technologies that are in their infancy which ultimately catapults them at the forefront of the competitive landscape. Additionally, sharing and complementing knowledge enhances the chances of identifying and assessing change and accelerates the development of technologies as every stakeholder can incorporate their unique knowledge, expertise and assets, which maps onto the open innovation approach.
"We come from an applied technology's view, academics come from a research view, the clinicians come more from a need's view. And so, in many cases bringing those views together helps us make sense out of the hypes"(C8)
C3 states that particularly large corporations pursue immersing themselves in a rich and diverse ecosystem "due to strong competition [as they] have realised the need to get involved with technologies at an everincreasing earlier stage in order to beat their competitors to those technologies", indicating their objective to act ambidextrously.
Moreover, intrapreneur C8 states that hosting and attending hackathons, boot camps, university or business challenges acts as an avenue to spot and evaluate potentially relevant start-ups and researchers "where we try to see what they are developing as a potential view of the future because scientists are horribly bad at predicting the future -that's why they try to shape it instead. So, we need to sometimes look at multiple options that may materialize -bet on one and risk-mitigate on the others" (C8).
Ultimately, depending on the company's area of interest, its innovation strategy and product portfolio alignment, tech scouting may result in:
(1) forming partnerships to jointly co-create and advance technology
(2) identifying companies that own patented technology -try to get exclusive license before competitors
(3) acquisition of technology by merging with or acquiring respective company (4) decision to bring technology in-house by replicating or reverse-engineering it
Connecting the Dots -Associative Thinking
All participants mentioned the importance of connecting dots as innovation occurs by combining different pieces of information and recognizing patterns as well as understanding the wider implications, conversions, interrelations and articulations of the spotted trends and technologies.
"HS is a practice that requires being educated on it -it's not necessarily a science, there is a lot of art to it because you have to use your creative mind when you converge a political, technological and economic indicator to understand what implication that is not only going to have on your business but also on the market and your consumers"(C16)
Hence, the general consensus among the participants was that connecting the dots is key for making sense out of the noise and develop innovative products accordingly.
"Innovation occurs when people connect dots; when they connect consumer insights and trends and they connect it with technology -they get eureka moments and it sparks ideas and new ways of thinking and new perspectives. So, doing horizon-scanning leads to, and catalyses, innovation and also to respond better to changes faster"(C3)
Human-centred methods & Design Thinking
Having been mentioned 77 times, the consumer plays a vital role across all three different types of innovation practitioners. Because market data concerning consumer trends does not always display accurate information on true consumer needs, habits and behaviour, the interviewees state that truly understanding the consumers' pains and jobs they seek to accomplish is the most vital and crucial aspect for commercial success which can only be achieved by offering unique and convenient products and services.
Furthermore, they indicate that most products fail due to insufficient consumer insight and not because of its technology. C10 further notes that solely relying and launching a product based on its technology will most likely result in a poorly thought out product as the consumers' needs have not been considered and addressed. Therefore, all three different types of innovation practitioners indicate that they deploy iterative human-centred methods, which map onto the design thinking philosophy that "brings together what is desirable from a human point of view with what is technologically feasible and economically viable" (IDEO,n.d.) .
Thus, the importance to start with scanning for consumer trends by brainstorming, co-creation workshops and observing consumer behaviours is highlighted because "if you just constantly scan the technical horizon, you could be wasting your time. So, you need to generate insights around your consumer's behaviour and how that is changing and apply your technical know-how to solve those needs" (C10).
"In terms of market research, for me, it is not good relying on another person to be your eyes and ears about why a product would work or not. If you are inventing and developing that product, you need to be the person that speaks to potential users and see all the problems yourself" (C15)
HS can be linked to the method of divergent and convergent thinking which originates from the creative design process. Known as the Double Diamond Model, the four phases of discover, define, develop and deliver indicate the creation of several possible ideas (divergent thinking) before refining and narrowing down to the best idea (convergent thinking). As depicted in Figure 3 , the iterative nature of the process is stressed for finding and confirming the problem. In fact, C7 underlines that the purpose of both design thinking and HS is finding the right problem and that "innovation is an equation of problem-finding + problem solving". 
Future Implications: Artificial Intelligence
Due to recent advances in AI, 5 out of 16 cases mentioned that the future of HS may potentially entail AI conducting the web-based scanning, screening the internet for relevant trends and insights. In fact, C4 states that by leveraging data science and collecting publicly available data sets online, using predictive algorithms and machine learning, it is possible to discover patterns and capture weak signals before they become apparent and mainstream which humans may not have been able to spot.
As HS and trend-spotting involves scanning, absorbing and assessing signals based on subjective opinion and intuition, C4 argues that data science techniques offer individuals complementary, counter-intuitive, impartial and objective perspectives, ultimately resulting in simplified and better decision-making.
"Highlighting interesting signals in all the noise is the only way we can make things actionable -and when you manage to do this and translate data and insights into something actionable, that is where the real value occurs"(C4)
However, as AI is currently neither able to connect dots, interact with humans to understand their needs, pains and motivations nor to contextualise, transfer and interpret information, it lacks the creative component of HS that is key for sense-making and developing innovative products.
"AI is useful for identifying patterns, but the human is crucial for making sense of those patterns"(C4)
"At the end of the day, human creativity will never be beaten"(C13)
Discussion
Role and Importance of Horizon Scanning
This study provides insights into the practice of HS within innovation and technology management and sheds light on the methods and approaches that innovation practitioners use for conducting HS and ultimately product development.
Whereas Amanatidou et al (2012) distinguish between exploratory scanning or issue-centred scanning, participants underline that depending on the company's stage, maturity and innovation portfolio, the nature of HS changes, indicating that for new product development and early-stage start-ups in the fuzzy-front end of innovation, "there is no point in horizon scanning everything in terms of technology -it wouldn't necessarily be a good use of time" (C13) and that scanning existing products, regulatory pathways and IP protection are vital for accelerating the likelihood of success, highlighting HS's overarching nature. On the other hand, for companies that are positioned in the commercialization phase, HS shifts to scanning existing competitors, market opportunities and potentially disruptive start-ups that might be joining the market within a relatively short timeframe (C9).
Hence, whereas one needs to define HS's scope and objectives early on by divergent and convergent thinking, continuously HS the environment to be prepared for arising opportunities, developments and threats is equally important, supporting, further specifying and extending the proposed HS process by Rowe et al. (2017) .
"One of the challenges is having a technology which is ahead of its time and understanding why it's not moving forward but being ready to pick it up again. So, it is serendipity -so it is the prepared mind [and] in the world of the blind, the one-eyed man is king" (C13).
Additionally, HS is crucial for developing innovative products and achieving commercial success as HS spurs awareness which is "important for de-risking the breakthrough innovations because otherwise you've invested hugely until the last moment and then it falls apart because of something you didn't look into; it accelerates the incremental innovations" (C8). Hence, HS's widely acknowledged purpose and value of minimizing risk, capturing opportunities and making informed and timely decisions by gathering information and gaining knowledge about the environment, market and consumers is supported by the study as "ideally, you want to be the most knowledgeable, so you can make an informed decision […] rather than reacting to something that you are not quite sure you fully understand" (C6).
"Horizon scanning is fundamental to creating something that has a good chance of success and is improving your chances of success. If you operate in a cave, you might make something but its chance of success outside of that cave is incredibly slim. I mean the chances are incredibly slim already, so it is next to impossible if you don't look beyond yourself" (C1)
The final quote included below sums up importance of HS:
"I mean the easy way to look at it is "what would happen if you didn't horizon scan? You'd be trundling down the road with no headlights. So, it is absolutely crucial for driving innovation but also for future success of businesses and economies"(C6)
Dominant Methods and Approaches used within Horizon Scanning
HS is a creative process which entails the acquisition, collection and synthesis of knowledge in order to make sense of the future and derive actionable insights (Könnölä et al.,2012) . However, most scholars neglect or underemphasize the creative component. There is neither a magic formula nor straightforward rule for driving innovation and considering that the fuzzy-front end of innovation is highly iterative, non-linear and unstructured (Rohrbeck, 2013) .Therefore HS within innovation management is also a mixture of structured and unstructured processes and thus, requires the expertise, intuition and knowledge of experienced individuals.
Although Palomino et al.'s (2012) differentiation of web-based and network-based HS is validated by the interviewees' practices, it is only partially complete and not exhaustive in terms of practical application as it was discovered that screening adjacent spaces, connecting the dots, experimentation, tech scouting, bringing in experts as well as immersing oneself in a broad and diverse eco-system are important elements of HS. Thus, the true value of HS lies in continuous and collective learning as it enables individuals and companies to gain awareness, spot and act upon changes more rapidly and wisely and operate ambidextrously reducing the likelihood of being disrupted or missing opportunities. Particularly, scanning adjacent spaces allows individuals to spot existing and emerging technologies and companies for potential collaborations, identifying analogues or companies that may cannibalize and replace one's business -hence, companies can detect opportunities and threats prematurely and thus, make informed decisions accordingly. Table 5 provides an overview of the findings, broken down by innovation practitioner and methods that are primarily and secondarily being used. Due to limited resources, entrepreneurs tend to be more active gathering information via web-based desk research and more engaged in networking events and conferences for pursuing business investment opportunities, whereas intrapreneurs usually have access to data reports and subject-matter experts in-house.
Comparison of Innovation Practitioners
Drawing upon analogies from adjacent spaces enables consultants to substantiate their recommendations to clients, whereas for intrapreneurs it typically fuels inspiration.
Due to rigid hierarchical structures and organisational inertia, intrapreneurs in larger corporations increasingly adopt open innovation and tech scouting initiatives by proactively facilitating events with third-parties for boosting their savviness as well as innovation capabilities. Regarding tech scouting, entrepreneurs and their research partners benefit by receiving funding, mentoring and exposure to an established company, its resources and network, resulting in greater likelihood and higher chances of developing and commercializing a successful product.
Conclusion
As the aim of the study was to investigate the role of HS in innovation practice, it sheds light onto HS' importance, advantages and challenges. Having gained insights from 16 innovation practitioners, dominant methods and best practices were discovered and analysed. The study's main implication highlights that HS is a complex endeavour, that requires time, effort and resources, and exceeds the mere quantitative and qualitative collection and analysis of data, as believed by many executives and market research companies that provide innovation practitioners with reports believing that insights on PESTLE, market and consumer trends suffice for driving innovation.
However, it is rather a question of sense-making -how to capture, spot and combine trends and how to translate those into meaningful and actionable insights that offer and maximise value, not only for the consumer but also for the stakeholders. Thus, it requires the correct interpretation and combination of spotted trends and technologies and evaluation of potential areas of application which entails creative thinking, exploration and validation through various sources.
Furthermore, this study discovered that HS in conjunction with creative and lateral thinking, technology scouting as well as human-centred thinking not only facilitates the early detection of emerging trends and technologies but also facilitates turning insights into actionable ideas, increasing chances for more successful product development, meaningful innovations and commercial success. By proactively immersing oneself into a broad and diverse eco-system, individuals can collaboratively and collectively shape the future and create value, secure first-mover advantages and mitigate risk of being disrupted. Thus, companies and individuals that incorporate the practice of HS develop a sense of awareness and understanding of the environment which allows them to anticipate and proactively respond to changes as well as make informed decisions concerning their product portfolio and strategic business operations, increasing the likelihood of resilience and sustainable competitiveness.
One challenge and obstacle of HS is its practical implementation as it is not a straightforward, sequential or linear process that follows a strict pattern or a specific set of steps. Hence, this makes it particularly difficult for companies to capitalize on HS and requires the expertise, experience and educated judgment, instinct and intuition of individuals that are capable to spot weak signals and drivers of change which could have positive as well as negative implications. Furthermore, due to the vast amount of available information, the ability to sift out valuable from invaluable information is crucial for organisations to capitalize on the correct trends and technologies; because if poorly executed, HS will lead to information paralysis, product failures and missing out on business and innovation opportunities.
Managerial Implications
The findings of this research may be used as insights and guidance for managing horizon scanning and incorporating it into innovation and technology management strategies. As HS can be regarded as a combination of art and science, companies should foster the creativity of their employees in the innovation process and establish specific roles for trend-spotters and technology scouts as well as allow employees to dedicate time and resources to scanning the horizon.
Suggestions for Future Research
Future research could entail more qualitative research on the methods in order to investigate which tools and approaches are most effective and correlate to companies' innovation performance. More research is needed into the challenges associated with spotting weak signals. Furthermore, although the field of Artificial Intelligence exceeds the scope of this paper, the author suggests for future research to be carried out evaluating how AI might impact horizon-scanning, if AI may potentially replace humans' activities to scan the environment as well as humans' ability to connect the dots, ultimately evaluating if AI might be capable of generating innovation strategies.
